Abstract. This paper is a continuation of the earlier paper (Nyambuya 2008) the Curved Spacetime Dirac Equation has been derived. This equation has been developed mainly to account in a natural way for the observed anomalous gyromagnetic ratio of fermions and the suggestions is that particles including the Electron, which is thought to be a point particle, do have a finite spatial size which is the reason for the observed anomalous gyromagnetic ratio. Combining the idea Nyambuya 2008a and the proposed Unified Field Theory (Nyambuya 2007), a total of 12 equations each with 16 sub-components are generated thus totaling 192 equations for the Curved Spacetime Dirac Equation. Four symmetries of these equation are investigated, that is the Lorentz symmetry, charge conjugation symmetry (C), time reversal symmetry (T) and Space reversal (P). It is shown that these equations are Lorentz invariant, obey C invariance symmetry and that some violate T and P symmetry while others do not and that they all obey TP symmetry. These symmetries show that anti-particles have positive mass and energy but a negative rest mass and the opposite sign in electronic charge. A suggestion is made that the rest mass of a particle must be related to the electronic charge of that particle.
I. INTRODUCTION
Three new Dirac-equivalent equations for a curved spacetime have been derived in the earlier paper (Nyambuya 2008 ; hereafter Paper I) and these have been shown to have the ability to naturally explain the non-zero anomalous gyromagnetic ratio of fermions without the aid of the rather un-natural Feynman diagrams as is the usual case when one sticks to the bare Dirac Theory. The bare Dirac Theory needs modifications to explain this observation and these modification lead to Quantum Electrodynamics (QED) to be discovered. The Minkowskiflat spacetime Dirac Equation (Dirac 1928a (Dirac , 1928b in its natural and bare form, is unable to account for the gyromagnetic ratio in excess of, or less than 2. * Electronic address: gadzirai@gmail.com, fskggn@puk.ac.za Further, the Dirac Theory can only explain a gyromagnetic ratio g = 2 which otherwise before the advent of the Dirac Equation, had no theoretical explanation except that experiment demanded that it be 2 instead of 1 as predicted from the then and only theory present to explain this -the Schrödinger Theory of the atom. The ability to explain this g = 2 gave the Dirac Equation its first initial success that lead to its quick acceptance. In this reading, I continue to pedal, seeking more and more light that could link the Curved Spacetime Dirac Equation (proposed in Paper I) with experience.
The three Dirac Equations for Curved Spacetime (Paper I) is given:
where is the normalized Planck constant, c the speed of light, m 0 the rest mass of the particle, ψ the Dirac four spinor and is given:
andγ µ are the gamma-bar matrices and are given:
where σ i are the 2 × 2 Pauli matrices and I the 2 × 2 identity matrix,γ 0 = ±γ 0 andγ k = ∓γ k . These equations have been shown in Paper I to be able to explain the anomalous gyromagnetic ratio of fermions. The present reading adds to Paper I by identifying the vector quantity A µ was never defined, visa-vis its physical meaning.
Definition:
The vector A µ which has been shown in Nyambuya (2007) (hereafter Paper II) to be able to represent the Electromagnetic, the Weak, and the Strong force shall -for the sake of keeping things as simple as one can -here be identified with the Electromagnetic field of the particle in question.
In this paper -Paper II, the function A µ is dealt with and shown to be able to represent the known forces of nature the Electromagnetic, the Weak, and the Strong force and the reader is directed to this paper for a better understanding and if for some reason the reader disagrees with these ideas since these are still in their infancy and further work on them is underway, the reader is here persuaded to accept or assume that this quantity represents the Electromagnetic field of the particle.
From a mathematical standpoint, there is no reason to believe in the non-validity of this equation as it legitimately flows from the nature of a curved spacetime with the only controversy (if any) being the identification of A µ with the Electromagnetic field of the particle. On Physical grounds, yes it can be rejected if it does not conform with experience. It appears to me, the best way to seek more and further ground for this equation is the obvious, apply it say, to the Hydrogen atom and search for any anomalous solutions and check if these anomalous solutions lead to observed phenomena. Given the non-linear nature of the equation, one will most certainly need to solve the equation numerically.
Further, an advantage of this equation, which appears so clear to me, is that, one does not and will not need the many Feynman diagrams to calculate the anomalous gyromagnetic ratio (for example see Brodsky et al. 2004; Knecht 2002 ; Laporta & Remiddi 1996; Karplus & Kroll 1950) as this equation clearly predicts deviation from g = 2 as a direct consequence of the fact that spacetime is curved and that particles do have a finite spatial size and are not to be treated as condensed pointsources.
II. NEW MORE EQUATIONS
To the three equations proposed in Paper II, we shall add 189 more equations by noting that (1) the bare Dirac Equation, iγ µ ∂ µ ψ = (m 0 c/ )ψ, is known to satisfy the equation, η µν ∂ µ ∂ ν ψ = (m 0 c/ ) 2 ψ, which in actual fact is the KleinGordon Equation and this can be generalized for a curved spacetime to:
If we modified the Dirac Equation to read iγ µ ∂ µ ψ = (m 0 c/ )γ a ψ, whereγ a †γa = I, andγ a are some 4 × 4 matrices and I is the identity matrix, we would arrive at equation (6) 
As has been shown in Paper II, the metric, g µν , can be written in terms of A µ , that is g µν = g µν (A µ A ν ), and in this form, it takes three different forms. So what we shall do here is to seek all the equations in-terms of A µ and ψ that satisfy the generalized equations (6) and (7).
Metric Tensor and the Gravitational Phenomena:
At this point one may wonder if the metric g µν is the conventional metric of spacetime as in the General Theory of Relativity (GTR) since it is now a function of the Electromagnetic vector potential meaning to say it now represents the Electromagnetic phenomena and not gravitation as is the case usual case in the GTR. As has been said already that, in the Paper II, this vector A µ is identified with the Electromagnetic field, the Weak and the Strong force but here we choose to investigate only the Electromagnetic phenomena emanating from this vector. The gravitational phenomena is embodied in these vector and is identified in this Paper with the scalar field Φ = Trace(g µα g αν ) there the metric g µν is also representative of the gravitational phenomena. This paper, Nyambuya (2007), proposes a new theory that tries to tie together all the forces of nature and as has been said, further work is in progress on furthering these ideas.
Before proceeding, I would like to take this time to caution the reader that in order to follow smoothly the flow of this reading, they ought to be prepared to do some tedious algebra to verify and satisfy themselves of the correctness of the equations presented because not all the steps are outlined. I, however have taken the liberty to spellout the steps I have taken to reach whatever equation that I have presented. Otherwise, to put all the mathematical steps, would reduce this paper into an unnecessary litter and nightmare of symbols that is not appealing to the naked eye. Additionally, I strongly encourage the reader to at least have Paper I and II with them if they hope to make sense of the present reading as this reading is intimately tied with these papers. Now proceeding, we present the the three cases of the three forms of the metric g µν .
(1) None-Flat Minkowski Spacetime: The first form is for a non-flat Minkowski spacetime in which:
where the A µ is (as has been discussed) the four vector potential which represents the Electromagnetic field of the particle. We have coined the metric given above (equation 8) none-flat Minkowski spacetime. As long as A µ 1, this metric is not a flat spacetime metric. Its diagonal form gives it the form of the flat Minkowski metric and the best way to call it could be "none-flat Minkowski metric" where by Minkowski metric it will be understood the metric has a diagonal form hence thus a "none-flat Minkowski metric" would be a metric with zero off-diagonal terms and the absolute values of the diagonals entries is unity and likewise, it will be understand, that a flat Minkowski metric would a metric with zero off-diagonal terms and the absolute values of the diagonals entries is unity. In much the same manner as has been shown in Paper I, where the three Curved Spacetime Dirac Equations where first derived, equations (6) and (7) have, for the none-flat Minkowski spacetime setting, the solutions:
where a = 0, 1, 2, ..., 15 and:
where (−1) a in both equations (9) and (10) and the minus sign in equation (10) (and in equations that will follow from hereon) have been carefully inserted so that these equation obey charge conjugation symmetry -this will be seen in section (III C). The matricesγ a are sixteen 4 × 4 matrices such that γ a †γa = I and these sixteen matrices are (γ µ , I, γ 5 , σ µν , γ µ γ 5 ) where σ µν = γ µ γ ν − γ ν γ µ and γ 5 = iγ 0 γ 1 γ 2 γ 3 and here the matrix γ 2 −→ iγ 2 . Written in full, these matrices are:
We note that equation (7) can be written in a different but equivalent from as:
where the superscript T and * are the transpose and complete conjugate operations on the wavefunction ψ. From this from, we will have two more equations, that is (1):
where ψ c f = γ 0 γ 2 ψ * and the matrices γ 0 and γ 2 have been chosen carefully so that these equations obey charge conjugation symmetry (this will be seen in section III C). (2) The other equation satisfying equation 12 is:
Equations (9), (10), (13) and (14) shall hereafter be referred to as the None-Flat Minkowski Spacetime Equations (NFMSTEqns).
(2) Positively Curved Spacetime: In the second form, g µν is representative of a negatively curved spacetime, that is:
and just as the case for flat spacetime, this form of the matrices will result in four equations, that is:
and:
where ψ cc = γ 6 γ 2 ψ * and:
It should be said that, it is important and required of a UFT such as Paper II to contain in it the Dirac Equation since it is an equation describing fundamental particles, thus the fact that this is so for this UFT, is appealing with regard to it [the present theory] containing an element or a grain of truth.
(3) Negatively Curved Spacetime: In the third form, g µν is representative of a negatively curved spacetime, that is:
and just as the case for flat spacetime, this form of the matrice will result in four equations, that is:
where the gamma-hat matricesγ 0 =γ 0 andγ k = −γ k . Effectively, equations (21), (22), (23), and (24) are similar but different and distinct equations from equations (16), (17), (18), and (19) respectively in that their energies are flipped. That is to say, if for the equations (21), (22), (23), and (24) the energy solutions are the ordered pair E + , E − where E + > 0 is the positive energy solution and E − < 0 is the negative energy solution, then for equations (16), (17), (18), and (19), the energy solutions are |E − |, −E + respectively.
In total, we have twelve set of sixteen equations! Let us collect these and write them in a neat tabular form as shown in table I. In this table the particles have been arranged in families and generations. We have the Majorana-Type particles, which are the particles described by the equations in the first column. The name Majorana comes in because these equations have the Majorana form and the Majorana-Type II for which λ = 0 and |A µ | = 1 and a = 4 gives the true Majorana equation (Majorana 1934) . Also, the name Dirac Family comes in because these equations for the case λ = 0 and |A µ | = 1 and a = 4, we have the bare Dirac Equation. 
Equations (21), (22), (23), and (24) shall hereafter be referred to as the Negatively Curved Spacetime Equations (NCSTEqns) while equations (16), (17), (18), and (19) shall be referred to as the Positively Curved Spacetime Equations (PCST-Eqns). Together, equations (21), (22), (23), (24), (16), (17), (18), and (19) shall simple be referred to as the Curved Spacetime Equations (CST-Eqns).
As will be shown in §V, considering only the positive energy solutions of these equations, the particles for which λ = −1 are expected to be the least massive while the particles for which λ = +1 are expected to be the most massive with those particle for which λ = 0, their mass will lay in the intermidiate range and thus the mass hierarchy problem exhibited by fermions finds a natural explanation, hence the last row in which the generation is given as I, II and III.
Following the same procedure as in Paper I, one can show that the formula for the anomalous gyromagnetic ratio emerging from the CST-Eqns is the same as that derived in Paper I, that is ∆a c and ∆a f for the NFMST-Eqns.
III. PROPERTIES OF THE DIRAC EQUATION IN CURVED SPACETIME

A. Invariance Under Lorentz Transformations
Proving the Lorentz invariance of just one of the twelve equations, is as good as proving the Lorentz invariance of the rest of the equations as this same procedure is the same for proving the Lorentz invariance of all the equations. Taking equation (16) multiplying it by γ a and after rearranging, we have:
To avoid confusing the term A µγaγµ as a product of three vectors A µ ,γ a andγ µ , it is best to write this as Γ µ = A µγaγµ . Only A µ is the vector andγ a andγ µ are constant matrices that are frame dependent hence Γ µ are 4 × 4 four pseudo-vector matrices there the above equation can written as:
Written in this manner and given that Γ µ is a pseudo-vector, the Lorentz invariance of this equation is clearly visible. But for the sake of formalities, we shall proceed to show its Lorentz invariance and the reader must not forget that A µγaγµ is a pseudo-vector, otherwise one runs into trouble. In our derivation of the Lorentz invariance, we shall not write this pseudo-vector as Γ µ because the matricesγ a andγ µ are frame dependent and we need to have this written down in full.
To prove Lorentz covariance two conditions must be satisfied:
Given any two inertial observers O and O
′ anywhere in spacetime, if in the frame O we have [(−1) 2. Given that ψ(x) is the wavefunction as measured by observer O, there must be a prescription for observer O ′ to compute ψ ′ (x ′ ) from ψ(x) and this describes to O ′ the same physical state as that measured by O. Now, since the Lorentz transformation are linear, it is to be required or expected of the transformations between ψ(x) and ψ ′ (x ′ ) to be linear too, that is: 
or we could write:
We can now write [(−1)
and multiplying this from the left by S (Λ) we have
, therefore we will have:
Therefore the requirement is that:
If the requirement is made that S (Λ) form a representation of the Lorentz group, this relationship defines S (Λ) only up to an arbitrary factor and this factor is restricted to a ± sign. With this, we obtain the two-valued spinor representation and wavefunction transforming according to equation (27) . With this we have shown the Lorentz invariance of equation (16) hence thus as initially argued, we have shown that all the rest of equations are Lorentz invariance as this same method applies to the rest of the equations in proving the Lorentz invariance these equations.
B. Invariance Under Rest Mass Reversal
By studying the properties of the energy equation under different operations, we can deduce the properties of the Curved Spacetime Dirac Equation.
Having deduced these, the next thing is simple to verify them rigorously. Equations (9), (10), (13), (14), (21), (22), (23), (24), (16), (17), (18), and (19) satisfy the energy equation for Curved Spacetime is given by:
and
, the solution to equation 33 with respect to E is given by:
where λ = ±1, 0 and the case λ = 0 is the "flat" spacetime of and is satisfied by the NFMST-Eqns, and λ = +1 is the case for a positively curved spacetime satisfying equation the PCST-Eqns and likewise λ = −1 is the case for a negatively curved spacetime and this is satisfied by the NCST-Eqns. Now, from equation (33), it is clear that m 0 −→ −m 0 leaves this equation uncharged. This means under the intercharge of the rest mass, the NFMST-Eqns, NCST-Eqns and PCST-Eqns must remain invariant as-well. We shall investigate this in the following subsections.
1.
× Á
After the transformation m 0 −→ −m 0 , for all the equations, that is the NFMST-Eqns and the CST-Eqns, we can revert back to the original equation by a simultaneous reversal of the space and time coordinates, that is, t −→ −t and x k −→ −x k . If as before, E + , E − is the ordered pair of the energy solutions for these equations with E + > 0 and E − < 0, the transformation t −→ −t and x k −→ −x k flips the energy to a different order, that is |E − |, −E + . In a nutshell, this means, the equation is not invariant under these transformations.
For the NFMST-Eqns, one can revert back to the original equation by taking the complex conjugate on bothsides and then multiplying throughout by γ 0 γ 2 and then re-arranging the matrices. This set of operations will be demonstrated in § III C. The same set of operations does not leave the CSTEqns invariant. From the view-point of beauty, simplicity and economy, it would be unacceptable for these equations to be invariant under the reversal of the rest mass through a meraid of operations if one can find just one such operation which does the same job for all the the equations in one full-swap. By meraid of operations, it is meant that there is a set of operations that applies to the NFMST-Eqns leaving them invariant and another set that applies to the CST-Eqns for the same job. If one operation can do the job for both the NFMST-Eqns and the CST-Eqns, this set of operations is the superior of them and must chosen. It so happens, that one such operation exists as will be shown in the next subsection. clearly points to the existence of an intimate relationship between the rest mass of a particle and its electronic charge, otherwise how can one explain the automatic flipping of the sign of the rest mass when the Electromagnetic field is reversed? At the very least, this relationship must be a direct proportionality relationship, or an odd power direct proportionality relationship, that is,
where Q is the electronic charge of the particle in question. For this kind of setting, since the rest mass has an odd-power direct proportionality relationship to the electronic charge, a change in the sign of the Electromagnetic field, will automatically lead to a reversal of the sign of the rest mass if the Electromagnetic field is reversed. For simplicity, we shall assume from here-on that m 0 ∝ Q. If this is correct, the meaning visa-vis matter/anti-matter relationship, is that the anti-particle of a positive energy-mass particle has positive energy-mass aswell and not negative energy has the Dirac Theory implies. Thus, once again, if this analysis is correct (and off cause the theory aswell), the question of whether anti-particles would in (say) the gravitational field of the earth fall-up instead of down, may have found an answer.
Note:
We note that the rest-mass m 0 and the mass m = E/c 2 will have a different meaning from that currently understood. This issue will be tackled in a separate future reading.
C. Invariance Under Charge Conjugation
Invariance under charge conjugation is a symmetry found in nature and was ushered into physics by the Paul A. M. Dirac. In the Dirac sense, it is a symmetry such that for each particle there exists an anti-particle where the anti-particle has the same properties as the particle except that its electronic charge, mass and energy are the exact opposite to that of the particle.
However, the idea that anti-particles have a negative mass and energy is not settled and is treated with great care. In the Dirac theory, for example the existence of the electron (e − ) implies the existence of the positron (e + ) whose energy is negative. In the present context as implied by the Curved Spacetime Dirac Equation, we shall show that invariance under charge conjugation holds only if we rest the rest mass of the particle, strongly suggesting that the rest of a particle ought to have an intimate direct proportionality relationship with electronic charge. If this is the case, we are brought closer to the answering the question of whether anti-particles have a negative mass and energy and whether neutrinos have a mass! To show this -the invariance under charge conjugation -we proceed as usual taking equation (16) is an example. First we bring the particle under the influence of an external Electromagnetic magnetic field A ex µ (which is a real function); having done this, the normal procedure is to make the transformation ∂ µ −→ D µ = ∂ µ + iA ex µ hence equation (16) will now be given by
Now, we multiply equation (36) by (−1) a bothsides and then re-write it in the form:
that is, in-terms of the usual gamma matrices γ µ . Proceeding, we take the complex conjugate on both sides of this equation and then multiply this by γ 6 γ 2 and then using the relations:
where {} and [] are the anti-commutator and commutator brackets respectively and n = 0, 1, 2, ...7, we are lead to:
where ψ c = γ 6 γ 2 ψ * . To clarify the algebra in the above computations (1) After taking the complex conjugate of equation (37) and multiplying by γ 2 , the second term on the left will have a positive sign since γ 2 γ 1 * = −γ 1 γ 2 , γ 2 γ 2 * = −γ 2 γ 2 and γ 2 γ 3 * = −γ 3 γ 2 and for this we have used equation (38) (a) while the first and third will have also have a positive sign because γ 2 γ 0 * = −γ 0 γ 2 . To revert back to the original state, we need a negative sign on the first and third terms and to do this we multiply throughout by γ 6 and using equation (38) (b), this task is accomplished. Now on the right handside with the same operations having been performed as has been done on the left handside, if a is even, the relation equation (38) (c) restores invariance and a is odd, the relation equation (38) (d) restores invariance. If the factor (−1) a was not there, then either the equations with an even a or odd a would have to be accepted since for these indices, charge invariance would exclusively be preserved for an odd or even a. µ , we also have to reverse that of the particle, A µ −→ −A µ and we must remember (equation 35) that a reversal of the Electromagnetic field is intimately coupled to a reversal of the rest mass hence m 0 −→ −m 0 and sincẽ γ a is real, this meansγ a * =γ a hence, effecting all these, we will have:
which is the original equation and this completes the proof that equation (16) is invariant under charge conjugation performing the same operations to all the other CST-Eqns leads to the same conclusion hence all the CST-Eqns obey charge conjugation symmetry.
For the case of the NFMST-Eqns under the influence of an ambient Electromagnetic field to prove the invariance under charge conjugation, we (1) make the necessary transformation ∂ µ −→ ∂ µ + iA ex µ , (2) take the the complex conjugate on bothsides of the equations, (3) multiply both sides by γ 0 γ 2 , (4) make the necessary algebra using equation (38) (a) to rearrange the matrices and restore the ± signs to their original settings on both the left and right handside, (5) 
D. Symmetry Under Space & Time Inversion
We proceed to investigate another of the symmetries -invariance under space (otherwise also known as parity and symbolized P) and time T inversion or the lack thereof. Starting with space inversion, simple, space inversion is the transformation of the space coordinates x i −→ −x i and this implies ∂ i −→ −∂ i and making this transformation into the NFMST-Eqns, we can revert back to the original equations by first taking the complex conjugate on bothside of these equations before multiplying by γ 2 followed by γ 0 and making the necessary algebra as is the section III C. Hence thus, the flat spacetime equations are invariant under space inversion. In the case of the CSTEqns, it not possible to revert back to the original equation as is the case for the the flat spacetime equation above. In a nutshell, the curved spacetime equations are not invariant under space inversion.
Proceeding to the translations under time intercharge, that is t −→ −t, it is seen that the NFMST-Eqns are invariant under time translations and as before the CST-Eqns are not invariant under time reversal. The same goes for simultaneous translation of both space and time, that is x µ −→ −x µ , the the NFMST-Eqns are invariant while the CST-Eqns are not invariant.
It is relatively easy and straight forward to show that the combined charge space and time reversal symmetries, namely CPT, are not violated by all the equations. After making the necessary transformations, one simple has to take the complex conjugate on bothside of these equations before multiplying by γ 2 followed by γ 0 and this is for the NFMST-Eqns and in the case of the CST-Eqns one simple has after taking the complex conjugate on bothside of these equations, to multiply by γ 2 followed by γ 6 and making the necessary algebra as is the section III C, in order to revert back to the original equation.
IV. CP VIOLATION
CP-symmetry, the product of the two discrete symmetries C and P. This symmetry was thought to restore order after Psymmetry violation was discovered in the now famous 1956 experiments proposed by Tsung-Dao Lee and Chen Ning Yang where carried by a group led by Chien-Shiung Wu. The Strong and Electromagnetic interaction seem to be invariant under CP transformation operation, but this symmetry is violated by certain types of weak interactions.
Using the same procedures as above, it is not difficult to see that the CST-Eqns will all violate CP-symmetry. All known and accepted equations in physics that describe particles (e.g. Dirac Equation, Schrödinger Equation, Procca Equation, Klein Gordon) in their bare and natural form do not violate this symmetry and inorder for there to be CPsymmetry these equations must be modified (in the case of the weak interaction under the bare and natural Dirac Equation modification to this equation are needed) to fit observations of this CP-symmetry violation. With the CST-Eqns, this is wholly part and parcel of the natural fabric of these equations hence, if these equation correspond to natural reality (as I would like to believe and this belief stems from the equations' simplicity and beauty) a natural explanation for CPsymmetry violation, may have for the first time found a natural home as a consequence of the curvature of spacetime.
CP-symmetry if it where a symmetry of nature, implies that the equations of particle physics are invariant under mirror inversion and this leads naturally to the prediction that the mirror image of a reaction (such as a chemical reaction or radioactive decay) should occur at the same rate as the original reaction. Not until 1956, along with conservation of energy and conservation of momentum, CP-symmetry, was believed to be one of the fundamental geometric Conservation Laws of Nature. As has already been mentioned, this changed after a careful critical review of the existing experimental data by Tsung-Dao Lee and Chen Ning Yang in 1956.
Tsung-Dao Lee and Chen Ning Yang, after realizing that while experiments had revealed that CP-symmetry had been verified in decays by the Strong or Electromagnetic interactions, it was untested in the Weak interaction, proposed several possible direct experimental tests on the Weak interactions, the first being on beta decay of Cobalt-60 nuclei and this was carried out in 1956 by a group led by Chien-Shiung Wu, and this demonstrated conclusively that weak interactions indeed violate the P-symmetry. This was inferred from the analogy that some reaction of the Weak interactions did not occur as often as their mirror image did as would be expected if P-symmetry where conserved.
Directly connected with CP violation, is the major unsolved problem in theoretical of why the universe seems to be madeup chiefly of matter, rather than consisting of equal parts of matter and antimatter. It can be demonstrated, as was done by Sakharov (1967) , that to create an imbalance in matter and antimatter from an initial condition of balance, certain conditions must be meet and these conditions have come to the called the Sakharov conditions and CP-violation is one of the conditions. The Big Bang should have produced equal amounts of matter and anti-matter if CP-symmetry was preserved hence thus, there should have been total cancellation of both. In other words, protons should have cancelled with anti-protons, electrons with positron, neutrons with anti-neutrons, and so on for all elementary particles. This would have resulted in a sea of photons in the Universe with no matter. Since this is quite evidently not the case, after the Big Bang, physical laws must have acted differently for matter and antimatter, i.e. violating CP-symmetry -it is thought. How this CP-symmetry violation would come about is not exactly known. I do not attempt to answer this question, but simple wonder if the CPsymmetry violation in the present theory has what it takes to explain this mystery of matter-antimatter imbalance.
V. LEPTON GENERATION PROBLEM
Leptons have three generations and these generation are notably marked by their masses. Each generation is divided into two leptons and the two leptons may be divided into one with electric charge −1 and one electrically neutral particle -the neutrino. As shown in table IV, the first generation consists of the Electron, Electron-neutrino, (e − , ν e ). The second generation consists of the Muon, Muon-neutrino and the (µ − , ν µ ). The third generation consists of the Tau lepton, Tau-neutrino and the (τ − , ν τ ). Each member of a higher generation has greater mass than the corresponding particle of the previous generation. The question as to why is this so, is well summarized by the words of Veltman (2003) Energy formula with Λ = 0
VI. NEUTRINOS
If we set M = 0, it follows that for all the equations describing the particles, that is, the NFMST-Eqns, PCST-Eqns and NCST-Eqns, these equations reduce to just three equations, namely:
for the PCST-Eqns and:
for the NCST-Eqns and:
for the NFMST-Eqns. If the suggestion made in equation (35), that the rest mass is directly proportional to the electronic charge of a particle, then, these equations may-well describe neutrinos since neutrinos are spin-1/2 particles having a zero electronic charge as are the particles described by equations (41), (42) and (43). As with the case of the leptons, these particles will exhibit the same three-level hierarchy 
Checking the observed ratio of the energy of ν τ and ν µ , we find that E(ν τ )/E(ν µ ) = 91.2. This is significant disagreement! This is the same with the other orders (|E
Is there a way to modify the theory to circumvent this discrepancy and reconcile it with observations. There seem to be such and avenue to reconcile with observations; we simple can make a modification to the theory by the addition if of a constant to the energy term. This modification does not alter the essence of the theory. We shall make this modification by adding a universal constant to the energy equation (34) 
From this table, if we add the energies of the Tau and the Muon and the remembering that √ 2P 2 c 2 + M 2 c 4 > 0, then we are lead to the inequality:
Using this same formulae but setting M = 0, we will get for the neutrinos:
and since equation (45) has the highest value of the two, it (equation 45) gives the lower limit for the Cosmological Constant.
The question of whether neutrinos have mass (rest-mass) is at present a "hot" topic. If they travel at the speed of light, as they seem, then according to the Special Theory of Relativity, they must have a zero-rest-mass. The Standard Model of particle physics assumes that they are massless (zero restmass), although adding massive neutrinos to the basic framework is not difficult and this is sometimes what is done. The need for neutrino mass, comes in from the experimentally established phenomenon of neutrino oscillation (a phenomenon where the neutrino switches flavors, that is ν e ↔ ν µ , ν e ↔ ν τ and ν τ ↔ ν µ ) which requires if not demand that neutrinos to have nonzero masses rest-mass (see e.g Karagiorgi et al. 2007) . Neutrino oscillations where detected in 1998 for the first time from the Super-Kamiokande neutrino detector, and this pointed to the fact that neutrinos may indeed have mass (Fukuda et al. 1998) . Since then, the question of whether neutrinos have mass has been a top controversy and has never really been settled satisfactorily.
In the present theory, we have been able to show that neutrinos may actually have a zero rest-mass and this is based on the fact that they have a zero electronic charge. Since we pointed out that the rest-mass of a particle ought to be intimately connected to the electronic charge of the fundamental particle in question by the relationship equation (35), from this it flows that neutrinos ought therefore to have a zero rest-mass. If the present theory is correct, then, it means it should be possible using this theory, and maybe other exogenous ideas, to explain neutrino oscillations for massless neutrinos. For this to happen, certainly a more and better understanding of the present theory is needed. Until it has been found that it is possible using the present theory, to explain neutrino oscillations for massless neutrinos, one can not make any bold statements that the neutrinos are massless. It is only interesting that the theory makes in-roads to the endeavor of finding an answer. 3. The CST-Eqns violate T and P-symmetries and as-well CP and CT but obeys the combination CPT invariant.
These 192 equations can be condensed into one compact equation, namely: 
It has been argued in Nyambuya (2008c) that the inclusion of a Cosmological Constant term into the bare Dirac Equation, is able to explain why our Universe is made of matter rather than anti-matter and the same applies here to equation (47). This equation can further be generalized by including the Cosmological Constant into the three space dimensions, that is via the transformation ∂ µ −→ ∇ µ = ∂ µ + Λ µ where Λ 0 = Λ is the time Cosmological Constant and Λ j for j = 1, 2, 3 is the space Cosmological Constant; this leads to an equation that globally violates the CP-symmetry. So doing, that is implementing the transformation ∂ µ −→ ∇ µ , leads us to:
We shall -in this reading -take this equation as the most general form of the Curved Spacetime Dirac Equation.
( discovery of such particles will take place at the LHC. If the present theory could pin-down the masses of these particles, it would have been something for one to hold their breath, but unfortunately, I find myself at present, with no way to calculate the masses of these particles but simple say "the theory predicts the existence of three more leptons and three more neutrinos at higher energies".
(3)
The intimate relationship between rest-mass and electronic charge discovered in the present theory suggest that neutrinos may be massless. A definite answer to this problem of whether neutrinos do indeed have mass is a milestone for physics. The current Standard Model of particle physics assumes that neutrinos are massless, although sometimes this assumption is dropped. In this reading, we have suggested that there must exist a direct proportionality relationship between rest mass and electronic charge and if this is the case, then any fundamental particle of non-zero electronic charge will have a finite rest mass, hence given that neutrinos have no net electronic charge, they will accordingly, have a zero-rest mass! Accepting that neutrinos are massless requires us to modify the theory to include an all pervading and permeating cosmic energy. This energy, may serve as the typically assumed Cosmological Constant and its magnitude can not be calculated from the present theory unless more information is put into the theory. Further, if the theory is correct, and neutrinos are massless, then, it should be possible using this theory to explain neutrino oscillations. How one would go about this, eludes me at present. One can only hope that as a better understanding dawns, light on this matter will dawn too and if no such explanation if found, it would spell the demise of the theory somehow thus this provides us somehow with a test for the theory.
